Objective: A colonoscopy is a routine procedure used for the diagnosis and treatment of colorectal diseases. The aim of this study was to evaluate complications that occurred related to a colonoscopic examination and the results of diagnosis, treatment, and follow-up of patients who developed complications.
INTRODUCTION
Colonoscopy is an invasive, but effective procedure frequently used for diagnostic and therapeutic purposes. Transient gastrointestinal symptoms (pain, distension, etc.), are common side effects, but rarely, serious complications or mortality may develop. [1] Colonic perforation, bleeding, or splenic injuries occurring during a colonoscopic procedure are serious complications and may threaten the patient's life. One study reported a rate of serious complications of 0.28%. [2] The postpolypectomy bleeding and perforation rates were reported as 0.16% to 1.48% and 0.02% to 0.1%, respectively. [2] The rate of life-threatening splenic injuries is much lower than presumed to be (0.0005-0.017%). [3] The mortality rate related to a colonoscopic examination has been reported to be no higher than 0.03%. [3] [4] [5] The objective of this study was to determine the complication rate of colonoscopy/rectosigmoidoscopy procedures performed, the approach to complications, and the mortality rate related to complications.
MATERIAL AND METHODS
Patients who underwent a colorectal system endoscopy in the endoscopy unit between January 1, 2007 and January 1, 2017 were retrospectively investigated using the hospital central information processing system. Approval of the ethics committee was obtained for the study (2017-39). The procedures were performed by certified general surgeons who perform colorectal surgery or by gastroenterology surgeons. The number of diagnostic and interventional colonoscopy/rectosigmoidoscopy procedures performed in the endoscopy unit within a period of 10 years was determined. The demographic characteristics of the patients, the type of complication, date of diagnosis, length of time before the procedure, type of intervention performed, and details of follow-up were recorded. All patients aged more than 18 years who underwent colonoscopy/rectosigmoidoscopy in the endoscopy unit of the hospital who developed complications were included in the study. Patients who developed complications as a result of a colonoscopy/rectosigmoidoscopy procedure performed at an external endoscopy center and who were referred to us for treatment were excluded from the study.
Descriptive statistical methods (mean, SD, minimum, median, maximum) were used to define continuous variables.
Endoscopic procedure
Mechanical bowel cleansing was performed in all of the patients who underwent a colonoscopic examination with Sennoside A+B calcium (X-M Diet solution 0.50 g/250 mL; Yenişehir Laboratuvarı Ticaret ve Sanayi Ltd. Şti., Ankara, Turkey) at an average dose of 2 mg/kg, dibasic sodium phosphate+2.4 g monobasic sodium phosphate (Fleet Fosfo soda 45 mL; Kozmed Farmosötik Ürünler Ltd. Şti., Ankara, Turkey) at an average dose of 0.90 g/ kg, or sodium dihydrogen phosphate+disodium hydrogen phosphate (B.T. Enema 210 mL solution; Yenişehir Laboratuvarı Ticaret ve Sanayi Ltd. Şti., Ankara, Turkey), or dibasic sodium phosphate+monobasic sodium phosphate (Fleet Enema 133 mL; Kozmed Farmosötik Ürünler Ltd. Şti., Ankara, Turkey). In the cases of a flexible rectosigmoidoscopic examination, either mechanical bowel cleansing or a rectal enema was performed. The colonoscopic examinations were realized using the VP-4450HD video colonoscope (Fujifilm Holdings Corp., Tokyo, Japan), the EPX-2200 video colonosocope (Fujifilm Holdings Corp., Tokyo, Japan) or the Evis Exera II CV-180 video colonoscope (Olympus Corp., Tokyo, Japan). Patients who had a history of anticoagulant use consulted with a specialist. If possible, anticoagulants were discontinued and replaced with a low-molecular-weight anticoagulant 5 days before the endoscopic procedure. Before the procedure, all of the patients provided written informed consent.
RESULTS
Over a period of 10 years, a total of 12,800 colorectal system endoscopy procedures were performed: 9100 colonoscopies and 3700 rectosigmoidoscopies. Postprocedural complications developed in a total of 10 patients (women: n=6, men: n=4) (Fig. 1) . The median age of the patients was 63.9 years (min-max: 48-83 years). Splenic injury developed in 1 patient, postpolypectomy bleeding in 1, and iatrogenic colonic perforation was observed in 8 patients (Fig. 2) . In 1 case, the complication developed during a therapeutic endoscopic procedure, while in the remaining 9, the procedure was diagnostic. Iatrogenic colonic perforation developed in a total of 6 patients, and 2 patients were hospitalized and medically followed up with the diagnosis of iatrogenic colonic perforation (Table 1) . Follow-up was performed using abdominal examination, laboratory tests, and contrast-enhanced abdominal computed tomography (CT) (Fig. 3) . The iatrogenic colonic perforation was noted in 7 patients during the endoscopic examination, while in 1 patient it went unnoticed during the examination. The patient presented at the emergency unit 48 hours after the procedure with the complaint of abdominal pain, and following a physical examination and radiological assessment, the patient was diagnosed with an iatrogenic colonic perforation. Five patients underwent a laparotomy shortly after the procedure, and in 1 case it was delayed. The rate of iatrogenic colonic perforation and splenic injury/bleeding in all of these procedures was 0.06% and 0.007%, respectively. No morbidity or mortality was seen in the patients who developed iatrogenic colonic perforation and underwent a prompt laparotomy. Sepsis and mortality due to a delayed laparotomy was seen in 1 patient.
DISCUSSION
Awareness of potential complications and their causes is important to decrease the risk of occurrence. An experienced endoscopist, thorough diagnostic procedures, and a younger patient population decrease the complication rate. On the other hand, an inexperienced endoscopist, therapeutic procedures (biopsy, dilatation, etc.), advanced age, female gender, obesity, comorbid diseases, anticoagulant use, and previous abdominal surgery have been reported to increase the risk of complications. [3] [4] [5] [6] [7] [8] The general consensus is that performing 100 diagnostic and 25 interventional colonoscopic procedures are indicators of experience, and the incidence of complications will decrease with more experience. [9] In a multicenter study performed by Teoh et al., [10] it was reported that significantly fewer perforations occurred during a therapeutic colonoscopy when compared with diagnostic colonoscopy procedures. Gender was not found to be a risk factor for iatrogenic colonic perforation in some studies. [11] In our research, the endoscopic procedures were performed by expert endoscopists, and the median age of the patients who developed complications was 63.9 years. No gender difference was detected in the rate of patients who developed complications. The number of complications that occurred during a diagnostic colonoscopy was 9-times higher than the number seen during a therapeutic colonoscopy. The larger number of complications observed during a diagnostic colonoscopy was attributed to the advanced age of some patients, the presence of sigmoid colon diverticula, and previous abdominal surgery.
In high-risk patients, as an alternative to colonoscopic procedures to detect colonic pathology, noninvasive techniques such as colonography using a double-contrast technique, CT colonography, and a virtual colonoscopy should be considered. [12] In the literature, the mortality rate associated with a colonoscopic examination ranges between 0.01% and 0.02% in the general patient population and 13% to 37.5% in patients who develop a perforation. [11, 13] In our study group, the mortality rate was 0.007% in the general population and 12.5% in the group that developed a perforation. After the procedure, 2 patients were admitted and followed up with a suspected iatrogenic colonic perforation. During the follow-up of both of these patients, an increase in attenuation, which suggests the presence of inflammation, was observed on abdominal CT images around the sigmoid colon, as well as free air in the abdomen. In 1 patient, multiple diverticula were detected in the sigmoid colon and the descending colon. Clinical evaluation did not reveal any evidence of peritonitis. The laboratory (hemogram, C-reactive protein) and abdominal CT findings were not abnormal, and the patient was discharged with prescription for medical treatment. Advanced age and delayed awareness of a perforation at a later stage may have been risk factors for mortality secondary to iatrogenic colonic perforation in 1 of our patients.
Wherry et al. [14] first described a splenic injury that developed as a result of a colonoscopic procedure in 1974. [14] Although the mechanism has not been fully clarified, excess traction on the splenocolic ligament or direct trauma during the procedure may cause a subcapsular laceration of the spleen. [15, 16] Predisposing factors may include splenomegaly, inflammatory bowel diseases, coagulopathies, anticoagulant use, and excess looping. [17, 18] External compression during the procedure has also been reported as a risk factor. [16] In our study, a splenic injury that occurred during a colonoscopic procedure was thought to be related to excess traction on the spleen as a result of the sharp angulation in the splenic flexure. The injury was not noticed during the procedure. Two days after the procedure, the patient presented at the emergency service with the complaint of left posterosuperior quadrant abdominal pain. An abdominal CT image revealed a grade 3 splenic injury. As the patient was hemodynamically unstable, a splenectomy was performed.
Following a colonoscopic polypectomy, rarely, colonoscopy-related bleeding episodes are seen, most frequently during excision of pedunculated polyps larger than 2 cm in size. [19] Postpolypectomy bleeding has been detected within the first 24 hours after the procedure in 98% of cases. [20] In 95% of cases, postpolypectomy bleeding can be prevented endoscopically with an adrenalin injection to the base of the resected polyp, hemoclip application, and cauterization or band ligation at the base. [21, 22] In our study, a nearly 2-cm pedunculated polyp was cauterized and excised with a snare and the patient was discharged after the procedure. The patient presented at the emergency unit with complaints of lower gastrointestinal system bleeding and was treated on an inpatient basis. The patient had a low hematocrit level (23.6%) and was given 2 units of erythrocytes and 2 units of fresh frozen plasma. There was no bleeding and once the clinical and laboratory findings were stable, the patient was discharged.
The retrospective design of our study, the lack of any information on the indications prompting an endoscopic procedure other than demographic data, and the inability to access data that might have explained complications or to identify patients who applied to another healthcare institution are limitations of our study.
In conclusion, though colonoscopic procedures have a low complication rate, when they develop, they can cause serious morbidity and mortality. Early diagnosis of complications may be life-saving. Therefore, patients with complication risks and those with suspected complications should be monitored closely.
This study was described in a verbal presentation at the 16 th Turkish Colon and Rectum Surgery Congress held in Antalya, Turkey, May [16] [17] [18] [19] [20] 2017 .
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